(l9)tt#ftWpTrt*aS 

(43) HI^^P?Ba 
2005 ^10 R6 B (06.10.2005) 




PCT 



(10) S^P?BS-^ 

WO 2005/093866 Al 



(51) mf&mtftm 7 : H01L 41/083, F02M 

51/00, 51/06, H01L 41/22, H02N 2/00 



(21) mi&mm^: 

(22) Hl^ttJMB: 

(25) mm&mcDwm: 

(26) mi&<&m<Dwm: 

(30) 

*$KI2004-094019 
*#SI2004- 137696 



PCT/JP2005/005893 
2005 ^3 ^ 29 B (29.03.2005) 
B*!5 
B*I5 



2004 ^3 ^ 29 B (29.03.2004) JP 
2004 S£5 R6B (06.05.2004) JP 

(71) ttifilA f*l!£R&< -kXCD^miZ-Dl^X): m-tz 
^}*5fc^*± (KYOCERA CORPORATION) [JP/JP]; T 

6128501 m^i^mi^m^misttBas^igireStti 

Kyoto (JP). 

(72) tS^Zf 

(75) 5£BM%/thMX ftkmiZ-^l^XCDfr): * *J (NAKA- 
MURA, Shigenobu) [JP/JP]; T 8994396 MISSUS^ 
mujTfflr 1 # 1 ^JRiZ^^#1±ttJEftlII#XJirt 
Kagoshima (JP). fl?L (TSURUMARU, Takafumi) 

[jp/jp]; t 8994396 ffireft*n#m ojTnr 1 s 1 m& 



iz^ttit#*tffiKftlI#Xi§rt Kagoshima (JP). Htt 
A (OKAMURA, Takeshi) [JP/JP]; t 8994396 MR&W: 

n^m lutbt i s i JMK-b ^*a*aftM*H»x 

ifp^ Kagoshima (JP). 

(74) i-tIA: >RT^ >■& , 9\> (KAWAMIYA, Osamu et al.); T 
5400001 *IEJfr*l&m*ffelEtl£m 1 T @ 3f 7^ 
I M P Wllj WMMSSffi Osaka (JP). 

(81) tB£il(**(D£^»y, £T(D«S<DIII*3«att< 
rT*B;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, TL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ssn i^isy. ±xv>mmv>tikm&m 

tfi vtffe): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 



^= (54) Title: MULTILAYER PIEZOELECTRIC ELEMENT AND ITS MANUFACTURING METHOD 
= (54) %W<T>^i «»a!]EMHP;Rtf*<D«jft*tt 



13 



1 2a 




00 

en 
Os 

IT) 



es 

o 



12a 




(57) Abstract: A multilayer piezoelectric element 
excellent in durability comprises a multilayer body 
and external electrodes. The multilayer body has 
an active portion which is formed by alternating at 
least one piezoelectric body and internal electrodes 
including first and second internal electrodes and 
expands/contracts depending on the voltage applied 
between the first and second internal electrodes. 
The external electrodes are formed on two side 
surfaces of the multilayer body. One of the external 
electrodes is connected to the first internal electrode, 
and the other is connected to the second internal 
electrode. Each external electrode is composed of 
three or more layers including a first layer in contact 
with the side surface of the multilayer body and a 
second layer formed on the first layer. 
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»^-il^37^^0f-^(DffijE-e»4^#fc^tL-CV^ o ^ 
oT, ^-K/WVV^35^^|f^L33^li^-r§i:, »4M^37t31#t^§tLTV^c 
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&mux^tz.<DX\ m^m&m^7£vfcmmmT^^-?&ftmx%z>z.b& 

[0113] i^ifNo. i5^i7hft^mm2(D&m,fo&/h£<x%,mmmM^xh^mm 
2x$&*kirz>&m&fflfflx%±<DX\ m^-m^m^m^mmmr^^—^ 
&{tmx%&z.b&frfr& 0 
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As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4* I x I No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-2 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 
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Continuation of Box No. Ill of continuation of first sheet (2) 

There must exit a special technical feature so linking a group of 
inventions of claims as to form a single general inventive concept in 
order that the group of inventions defined in the claims may satisfy 
the requirement of unity of invention. The group of inventions of claims 
1-25 are linked only by the technical feature "a multilayer piezoelectric 
element" . 

However, this technical feature cannot be a special technical feature 
since it is disclosed in prior art document JP 7-22557 U (Sumitomo Metal 
Industries, Ltd.), 21 April, 1995 (21.04.95), [0024], [Fig. 3]. 

Therefore, there is no special technical feature so liking the group 
inventions of claims 1-25 as to form a single general inventive concept. 

Consequently, the group of inventions of claims 1-25 do not obviously 
satisfy the requirement of unity of invention. 

Considering the specific forms of the inventions of the independent 
claims, the international application contains three groups of 
inventions: the inventions of claims 1-6, 12-22; the inventions of claims 
7-11; and the inventions of claims 23-25. 

The unity concerning claims 1-6, 12-22 will be examined. 

The group of inventions of claims 1-6, 12-22 are linked only by the 
technical feature "a multilayer piezoelectric element comprising: 

a multilayer body having an active portion which is formed by 
alternating at least one piezoelectric body and internal electrodes 
including first and second internal electrodes and expands /contracts 
in accordance with the voltage applied between the first and 

second internal electrodes and external electrodes which are formed 
on two side surfaces of the multilayer body one of which is concocted 
to the first internal electrode and the other of which is connected to 
the second internal electrode, characterized in that: 

each external electrode is compsed of three or more layers including 
a first layer in contact with the side surface of the multilayer body 
and a second layer formed on the first layer". 

However, this technical feature is disclosed in the above prior art 
document. Therefore, considering the specific forms of the inventions 
of claim 1-6, 12-22, the claims of the international application contains 
7 inventions: the inventions of claims 1-2; the inventions of claims 
3, 5; the invention of claim 4; the invention of claim 6; the inventions 
of claims 12-19; the inventions of claims 20, 21; and invention of claim 
22 . 

Consequently, this international application contains 9 inventions 
not satisfying requirement of unity of invention. 
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